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INTRODUCTION
Attaining a place on a pre-registration physiotherapy programme is difficult. Despite this, a number of students leave physiotherapy every year. Leaving a physiotherapy programme before completion can have financial, social and emotional consequences for a student. A high rate of attrition may also negatively impact an institution's reputation, and staff morale. Despite the potential impact of attrition on students and institutions, only one Australian study to date has reported the rate of attrition among physiotherapy students. This study reported the rate of first year attrition from five physiotherapy programmes in Australia as 11%, significantly lower than the average rate of 25% for all Australian university students [1] . Although these figures suggest that the rate of attrition is low among physiotherapy students, in the UK only 6% of all first degree university entrants aged under 21 fail to continue their studies beyond the first year [2] . As the attrition rate for physiotherapy programmes in the UK is not known, further studies are required to determine whether attrition rates in the UK are comparable with those in Australia, and therefore potentially a cause for concern.
Several studies have investigated the factors associated with attrition from medical and nursing programmes. Factors that were considered include gender, age, ethnicity, academic achievement, and social isolation. The evidence that gender and age on admission are associated with drop-out in medical students remains equivocal [3, 4, 5] . One review suggested that ethnicity was not associated with attrition [3] but the effect of ethnicity was accounted for in only four of thirteen studies included in the review. More recent studies [4, 5, 6, 7] did not include ethnicity as a possible influencing factor in their analyses. Perhaps unsurprisingly medical and nursing students with higher admissions qualifications and higher admissions scores are more likely to complete the course [3, 4, 5, 8] . Some studies also suggest that students with science qualifications are less likely to drop out of medical school [5, 9, 10] . Of the students who dropped out of one medical school in Ireland, social isolation was documented in 20% of students' files [6] . Similarly students living off campus were more likely to drop out of medical school in their first year of study [10] . Although the impact of social isolation on performance has not been investigated among physiotherapy students, physiotherapy students from overseas or for whom English is not a first language report loneliness as a much greater source of stress than English speaking students [11] .
Adjusting to university can be challenging for some students, and many students who drop out of university do so in their first year [5, 6, 7, 10] .
Attempting to juggle personal and family commitments with academic workload can be a source of stress for students in first year [12] . A study of medical students in the UK indicated that mature students (at least 21 years of age), male students, and students who did not live on campus were more likely to drop out in the first year [10] . Although many students who drop out in their first year of study simply change their mind about the course [12] , personal or family health problems are also reasons for voluntary withdrawal [7] . While many academic staff attempt to support students, a small number of nursing students reported receiving conflicting guidance or poor support [12] .
Available data suggests that the rate of attrition from physiotherapy programmes is highest in the first year of study [1] . However, to date, no study has investigated the rate or predictors of attrition among first year physiotherapy students in the UK. Differences between physiotherapy and medical programmes, in terms of course content and structure, mean that it cannot be assumed the factors that predict attrition among physiotherapy students are similar to those reported among medical students. Research into the factors that contribute to attrition among physiotherapy students is needed to inform the selection process, teaching and curriculum, and student support services. The aim of this study was to report the rate of attrition, reported as percentage drop-out in first year, among students on a BSc (Hons) physiotherapy programme in the UK across the period 2010-13, and to identify factors that contributed to attrition.
METHOD Design
A retrospective analysis was conducted using data from students enrolled on a physiotherapy programme at one university in the UK from 2010-13. Data were obtained from the university's main student record database.
Dependent variables
Drop-out, i.e. whether or not a student dropped out in first year, was identified as the dependent variable. The term "drop-out" refers to any student who failed to continue their studies to the second year of the programme, and includes those who left voluntarily and those who were withdrawn from the programme by the university e.g. for academic failure. Although this term is not completely satisfactory, it is an accepted term in the literature [see for example 3,5,6,10].
Drop-out was subcategorised further into 1) drop-out due to failing and subsequently being withdrawn from the programme and 2) drop-out due to withdrawing from the programme voluntarily. This information was obtained from the database and confirmed against student files.
Independent variables
Where available the following data were obtained: gender, age at time of entry to the course, mode of admission, place of residence categorised as living on campus or other determined using the student's postcode, ethnicity, fee status, level of education, and declaration of a learning difficulty, disability, physical or mental health condition. Binary indicators were created for age (standard entry < 21 years or mature entry ≥ 21 years), mode of admission (3-year full-time route or 4-year part-time route), place of residence (living on campus or other), and fee status (home or overseas including EU). Ethnicity was categorised as white British, Asian, Black, and Other as these categories are recognised as widely representative in the literature [13] . White British served as the reference category. Education attainment at time of entry was categorised as A levels, BTEC extended diploma (secondary school leaving qualifications), university degree, access to higher education diploma, or other, with A levels serving as the reference category. Disability was categorised as "no disability", "learning difficulty", and "disability, physical or mental health condition". "No disability" served as the reference category. Of the students who had information available on A level results, indicator variables were created for 1) whether or not a student achieved a B grade in A level Biology, as this is an entry criteria for the programme based on the assumption that students with a science qualification are less likely to drop-out, and 2) whether or not a student completed A level examinations more than once.
Data analysis
Descriptive statistics are reported as frequencies and percentages. A Chi-square test was used to determine if there was a difference in the number of students who left in year one across the years 2010-13.
For each dependent variable (i.e. drop-out, drop-out due to failure, and drop-out due to voluntary withdrawal) a logistic regression model was fitted. Firstly, univariable analyses were conducted to determine the association between each dependent variable and each independent variable (gender, age at time of entry, mode of admission, place of residence, ethnicity, fee status, education, disability, whether or not the student obtained a B in Biology at A level, and whether or not the student repeated A level examinations). Independent variables that were found to be significantly associated with dependent variables in the univariable analysis (at p<0.20) were included in the multivariable model.
All analyses were completed with SPSS, version 20 (IBM corporation).

RESULTS
Data on 338 students were included in the analysis; 80 students in 2010, 87 students in 2011, 97 students in 2012, and 74 students in 2013.
Sociodemographic data is presented in Table 1 . The majority of students were female, standard entry students (i.e. <21 years), white British, enrolled on the 3-year full time programme, and living on campus. Of the students who had A level data available (n=231), 230 students had information on whether or not they had a B in A level Biology, and whether or not they took their A level examinations more than once available. Of these, 191 (83%) had a B in A level Biology and 20 (9%) had taken their A level examinations more than once. The percentage drop-out across sociodemographic data is presented in Table 2 . No student with an access to higher education diploma was identified as a drop-out due to failure, and no student with a BTEC, with a disability, or who had repeated A level examinations, respectively, was identified as a drop-out due to voluntary withdrawal in the years 2010-13. These categories were therefore not included in the respective logistic regression models. The results of the univariable analysis are presented in Table 3 . Place of residence, ethnicity, fee status, education and disability were associated with drop-out (all p<0.20). Ethnicity, fee status, education and disability were associated with drop-out due to failure (all p<0.20). Age at time of entry, mode of admission, place of residence, ethnicity, education, and obtaining a B in A level Biology were associated with drop-out due to voluntary withdrawal (all p<0.20). We did not include whether or not a student obtained a B in A level Biology in the final model as this data was only available on 230 students.
The results of the multivariable analysis are presented in Table 4 . When adjusted for covariates, there was strong evidence that Black and Asian students had greater odds of drop-out compared to white students (Odds Ratio (OR): 6.23; 95% Confidence Interval (CI): 1.79-21.63, and OR: 6.43; 95% CI: 3.03-13.68, respectively). Black and Asian students also had greater odds of drop-out due to failure compared to white students (OR: 5.50, 95% CI: 1.27-23.70, and OR: 7.19; 95% CI: 3.02-17.08, respectively), but they did not have greater odds of drop-out due to voluntary withdrawal.
Regardless of ethnicity, there was some evidence that students who had completed a previous degree were less likely to drop out for any reason (OR: 0.30; 95% CI: 0.09-0.88) or drop out due to failure (OR: 0.11; 95% CI: 0.01-0.76). There was also some evidence that students with a learning difficulty were less likely to drop out for any reason compared to students with no disability (OR: 0.28; 95% CI: 0.09-0.88). Finally, there was some evidence that students who lived off campus had greater odds of withdrawing from the programme irrespective of ethnicity (OR: 4.65; 95% CI: 1.41-15.34).
DISCUSSION
The results of this study indicated that the percentage drop-out among physiotherapy students in first year was significantly higher than that reported for physiotherapy programmes in Australia [1] , and for first year medical students in the UK [10] . Ethnicity was the strongest predictor of drop-out among physiotherapy students in first year. Ethnicity was also the strongest predictor of academic failure in year one, with Asian students having approximately 7 times the odds of failing compared to white British students. Living off campus was the strongest predictor of a student voluntarily withdrawing from the programme. Students with a previous degree or a learning difficulty had reduced odds of drop-out regardless of ethnicity. This is the first study to investigate the factors associated with attrition from physiotherapy programmes.
The findings are consistent with studies investigating factors associated with success on physiotherapy programmes [14, 15] but are not unique to physiotherapy [10, 16] .
Of concern, 45% of Asian students did not progress to second year of this physiotherapy programme because of academic failure. Although, it has been suggested that examiner bias in practical assessments may account for poor academic performance among students from minority ethnic backgrounds, this was not found to be a contributing factor to poor performance among medical students [16] . Previous research has found that academic achievement prior to admission is consistently predictive of academic success at university [4, 5, 8, 9, 10] . Although there is an implicit assumption that academic performance prior to admission is equal between students from white and ethnic minority backgrounds, this may not be true [17] . The measure of academic achievement used in this study was likely too crude to identify the impact of prior academic achievement on admission. Future studies should investigate if the association between ethnicity and academic failure is independent of points attained at A level. Similar to previous studies [5, 8] , we found that students who had a degree were more likely to progress to second year. This relationship was independent of ethnicity. This finding suggests that experience plays an important role in success on an undergraduate physiotherapy programme. A mentoring system between students who have completed a previous degree and school-leavers should be considered as a method of reducing drop-out.
In comparison to national data which suggests that a lower proportion of disabled students progress or qualify compared to non-disabled students [18] , our results indicated that students with declared learning difficulties had reduced odds of drop-out. One possible reason for this may be that students who declare having learning difficulties in their first year may be proactive in seeking help. Furthermore, the sample may have included data from students with undeclared learning difficulties who may be more likely to drop-out than students with declared learning difficulties. It is impossible to determine the reason for this association however from the current data and the result warrants further investigation.
Cultural, social and personal factors may also play a role in drop-out. In the university where this study took place, 32% of UK-domiciled students were from Black and Minority Ethnic groups, compared to the national average of 20% [19] . Qualitative enquiry has revealed that student physiotherapists from ethnic minority backgrounds feel isolated and unsupported while studying physiotherapy, and perceive physiotherapy to be a white profession [20] . Students from ethnic minority backgrounds may also struggle against the perception in their communities that physiotherapy does not have the same prestige as other professions such as medicine [21] . Universities, as well as local and national professional groups should work more effectively to counter the lack of diversity in physiotherapy.
Regardless of ethnicity, living off campus was predictive of voluntary withdrawal from the programme. Living off campus could be a surrogate measure for a number of personal and financial stressors. Academic and personal stress is known to be high among physiotherapy students [11, 22] . This may be increased among students living off campus because of caring or financial circumstances, which when combined with academic stress may place them at high risk of psychological morbidity and subsequent drop-out. Living off campus may also be associated with social isolation, which is a risk factor for drop-out among medical students [3, 6] . The relationship between social isolation and drop-out is an interesting one. Social isolation may lead to reduced quality of life and depressive symptoms, which in turn predict thoughts of dropping out [23] . However, personality may be a confounding factor, with students with a shy or timid personality who are more likely to drop-out [3] , choosing to isolate themselves from their peers.
To reduce drop-out, efforts should be made to identify students at risk and to retain them on the programme. A toolkit that uses academic flags (e.g. number of fails at the end of the first period of examinations) and non-academic flags (e.g. living off campus, ethnicity) to identify students at risk of dropout, may be useful on physiotherapy programmes for targeting interventions and minimising resource use [24] . The potential impact of social isolation on success in physiotherapy programmes suggests that peer-assisted learning may be beneficial. Peerassisted learning is comparable to conventional teaching in terms of academic performance [25, 26] and has received positive appraisal by both students and peer educators [27, 28] . However, not all struggling students may accept the offer of peer-tutoring [28] , and more formal measures may be needed to improve uptake [29] .
There are a number of limitations to this study. The results are based on data from one university, and cannot be generalised across all UK universities. However, the results provide further justification to look at attrition more widely across physiotherapy programmes in the UK.
The relatively small sample size and small number of students in certain groups resulted in a number of odds ratios having large 95% confidence intervals associated with them. This study needs to be replicated in a larger sample in order to improve the precision of the estimates and confirm or refute the findings of the current study. A further limitation is that no differentiation was made between students from UK or non-UK ethnic minority backgrounds. Although there are important differences between these groups this information could not be determined from the database. Socioeconomic status was also not included as an independent variable. It was not possible to calculate a precise indicator of socioeconomic status from the data available. However, there is no strong evidence that socioeconomic status is associated with attrition among medical students [3] , or with success on a physiotherapy programme [15] ; although the study investigating success on a physiotherapy programme included a proxy measure of socioeconomic status and only a small number of students were classified as being from low socioeconomic groups. When a more precise indicator of socioeconomic status is available, it should be examined as a potential predictor of attrition.
In conclusion, a significant number of students from ethnic minority backgrounds failed to progress past the first year of their studies. Students who live off campus may also be at high risk of failing to progress. While issues of ethnicity and equal opportunity in physiotherapy education have been discussed for several years [30] , efforts to widen participation will be in vain if a high percentage of students from ethnic minority backgrounds fail to progress through the programme. Strategies should be in place to identify students at risk of dropping out, and to support students from ethnic minority backgrounds. Further studies should explore why students living off campus may be at risk of drop-out. Further qualitative research may help to uncover the personal and social factors that differ between successful and unsuccessful students on physiotherapy programmes. As recommended by Woolf et al [16] assessment results should be analysed by ethnic group and placed in the public domain to support further research.
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